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(54) OPTICAL SCANNING APPARATUS 

(57)Abstract: 

PURPOSE: To carry out optical scanning of the whole 



circumferential surface of a concrete building or the like at high 
speed without missing any part by installing a mirror to curve 
transmitted and received laser luminous fluxes in parallel to a 
rotation axial line in a rotation mirror apparatus and rotating the 
rotation mirror on the rotation axial line at 360 degrees. 
CONSTITUTION: When a laser oscillator 14 emits laser luminous 
fluxes 20, an electric motor 12 is driven and a rotation mirror 
apparatus 1 is rotated on a rotation axial line 2a. The emitted laser 
light fluxes 20 pass through a mixed mirror 15 and a hole 16a of a 
lens 16, proceed to the rotation mirror 1 from a barrel part 2, is 
curved at 90 degrees by a mirror 7, and after that, the fluxes move 
toward an aiming object through a hole 8a of a lens 8. The received 
laser light fluxes 21 reflected by the aiming object pass through 
the lens 8, are curved at 90 degrees by the mirror 7, and throttled 
by the center of a barrel part 2, and after that, the fluxes are 




turned back to have the original cross-section surface area at the 
time of intake by the lens 1 6 and curved at 90 degrees by a fixed 
mirror 15. The curved received laser light 21 are converged to form 

an image on a detecting part of a laser reception apparatus 18 by an image forming lens 17 and thus 
360° -scanning is made possible. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] In the optical scanner which discharges a dispatch laser flux of light line towards an inquiry object 
from a laser sender, receives the receiving laser flux of light line reflected from this inquiry object, and 
scans an inquiry object It has the rotation mirror equipment with which the wearing hole formed in the 
frame of the body of an optical scanner was equipped with the cylinder part free [ rotation ], and the 
driving means which carries out the rotation drive of this rotation mirror equipment. Said rotation mirror 
equipment It has opening by which the axis was formed in the location at which the axis and right angle of 
said cylinder part are crossed, and the 1st mirror fixed at the include angle of 45 degrees to the axis of 
said cylinder part. The optical scanner characterized by for the dispatch to said inquiry object and a 
receiving laser flux of light line passing along said cylinder part, and for said dispatch and a receiving laser 
flux of light line bending 90 degrees by said 1st mirror, and passing said opening. 

[Claim 2] The optical scanner characterized by forming the hole which the dispatch laser flux of light line 
which is formed in the body side of an optical scanner, has the 2nd mirror fixed at the include angle of 45 
degrees to the axis of said cylinder part in an optical scanner according to claim 1, and is discharged by 
this 2nd mirror from said laser sender passes. 

[Claim 3] In the optical scanner which discharges a dispatch laser flux of light line towards an inquiry object 
from a laser sender, receives the receiving laser flux of light line reflected from this inquiry object, and 
scans an inquiry object It has the rotation mirror equipment with which the wearing hole formed in the 
frame of the body of an optical scanner was equipped with the cylinder part free [ rotation ], and the 
driving means which carries out the rotation drive of this rotation mirror equipment. Said rotation mirror 
equipment The optical scanner which is equipped with opening by which the axis was formed in the location 
at which the axis and right angle of said cylinder part are crossed, and the 1st mirror fixed at the include 
angle of 45 degrees to the axis of said cylinder part, and is characterized by preparing the focusing lens 
which converges a receiving laser flux of light line on said opening within said cylinder part. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] . . 

[Industrial Application] This invention discharges a dispatch laser flux of light line towards an inquiry object 
from a laser sender, and relates to the optical scanner which receives the receiving laser flux of light line 
reflected from this inquiry object, and scans an inquiry object. 
[0002] 

[Description of the Prior Art] When the concrete structure becomes old, risk, such as fall of not only 
appearance but a concrete fragment, has a crack. For this reason, the existence of a crack needed to be 
inspected to the concrete structure. It is lacking in certainty to conduct this inspection by viewing of 
human being while spending huge time amount. 

[0003] Then, a dispatch laser flux of light line is discharged towards an inquiry object from a laser sender, 
and the optical scanner which receives the receiving laser flux of light line reflected from this inquiry 
object, and scans an inquiry object is proposed. This well-known optical scanner is formed in the location 
where a laser sender differs from a laser receiving set, and the laser sender is constituted so that a laser 
flux of light line may be irradiated and may be scanned through a rotation mirror. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the laser sender and the laser receiving set 
which receives the reflected light serve as another object, even if the above-mentioned conventional 
optical scanner irradiates and scans a laser flux of light line through a rotation mirror, it is restricted within 
limits which the laser receiving set of the receiving laser flux of light line which a laser receiving set can 
receive has turned to. Therefore, in the conventional optical scanner, a 360-degree scan was not 
completed, but when an inquiry object straddled about 360 degrees, there was a problem that it had to 
scan in several steps. 

[0005] This invention solves the above-mentioned conventional problem, and aims at offering the optical 
scanner which the range of is 360 degrees and can moreover carry out the optical scan of the inquiry 
objects, such as the concrete structure, at high speed. 
[0006] 

[Means for Solving the Problem] In the optical scanner which discharges a dispatch laser flux of light line 
towards an inquiry object from a laser sender, receives the receiving laser flux of light line reflected from 
this inquiry object, and scans an inquiry object in order that this invention may attain the above-mentioned 
purpose It has the rotation mirror equipment with which the wearing hole formed in the frame of the body 
of an optical scanner was equipped with the cylinder part free [ rotation ], and the driving means which 
carries out the rotation drive of this rotation mirror equipment. Said rotation mirror equipment It has 
opening by which the axis was formed in the location at which the axis and right angle of said cylinder part 
are crossed, and the 1st mirror fixed at the include angle of 45 degrees to the axis of said cylinder part. It 
is characterized by for the dispatch to said inquiry object and a receiving laser flux of light line passing 
along said cylinder part, and for said dispatch and a receiving laser flux of light line bending 90 degrees by 
said 1st mirror, and passing said opening. 

[0007] Furthermore, in order that this invention may attain the above-mentioned purpose, it is prepared in 
the body side of an optical scanner, has the 2nd mirror fixed at the include angle of 45 degrees to the axis 
of said cylinder part, and is characterized by forming the hole which the dispatch laser flux of light line 
discharged by this 2nd mirror from said laser sender passes. 

[0008] The rotation mirror equipment with which the wearing hole formed in the frame of the body of an 
optical scanner was equipped with the cylinder part free [ rotation ] further again in order that this 
invention might attain the above-mentioned purpose, It has the driving means which carries out the 
rotation drive of this rotation mirror equipment. Said rotation mirror equipment It is characterized by 
preparing the focusing lens with which an axis is equipped with opening prepared in the location at which 
the axis and right angle of said cylinder part are crossed, and the 1st mirror fixed at the include angle of 45 
degrees to the axis of said cylinder part, and converges a receiving laser flux of light line on said opening 
within said cylinder part. 
[0009] 

[Function] The rotation mirror equipment with which the wearing hole formed in the frame of the body of 
an optical scanner was equipped with the cylinder part free [ rotation ] according to the above-mentioned 
configuration, It has the driving means which carries out the rotation drive of this rotation mirror 
equipment. Rotation mirror equipment It has opening by which the axis was formed in the location at which 
the axis and right angle of a cylinder part are crossed, and the 1st mirror fixed at the include angle of 45 
degrees to the axis of a cylinder part. Since the dispatch to an inquiry object and a receiving laser flux of 
light line pass along a cylinder part, said dispatch and a receiving laser flux of light line bend 90 degrees by 
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said 1st mirror and said opening is passed Since opening rotates rotation mirror equipment one time by 
rotating the surroundings of the axis of a cylinder part. 360-degree optical scan can be earned out to an 
inquiry object. 

[0010] JB ■ 

[Example] Hereafter, it explains to the example of this invention according to an accompanying drawing. 
Drawing 1 is the sectional view showing one example concerning this invention. In drawing 1 . th e rotation 

mirror equipment 1 Which constitutes some optical scanner* has tho oylinder part 2 fixed to tho body flank 

of mirror equipment, and the cylinder part 2 is supported by the frame 1 1 of the body 10 of an optical 
scanner free [ rotation ] through two bearings 3 and 4. In this cylinder part 2, a gearing's gear tooth 5 is 
formed, timing ** RUTO 13 which this gear tooth 5 is wound around gearing 12a fixed to the shaft of the 
electrical motor 12 as a driving means which can regulate the speed, and it is hung, and is driven is rolled 
almost, and rotation mirror equipment 1 rotates axis 2a of a cylinder part 2 as a core now. The optical 
rotational transform machine 6 for include-angle setting measurement of rotation mirror equipment 1 is 
formed in the end of a cylinder part 2. Moreover, in rotation mirror equipment 1, the 1st mirror 7 arranged 
at the include angle of 45 degrees to axis-of-rotation 2a is being fixed, and this 1 st mirror 7 makes the 
business which bends the dispatch laser flux of light line 20 and the receiving laser flux of light line 21 
which are mentioned later at 90 degrees, the lens 8 which opening for flux of light line introduction is 
formed in the body lateral surface of rotation mirror equipment 1, and has hole 8a in opening at the core 
attachment ********. This lens 8 closes opening for flux of light line introduction of rotation mirror 
equipment 1, and makes the minimum the air resistance by rotation of this equipment. 
[0011] On the body 10 of an optical scanner, the laser sender 14 is formed on axis-of-rotation 2a of 
rotation mirror equipment 1, and the laser sender 14 discharges the laser flux of light line 20 towards the 
1st mirror 7 of the above on axis-of-rotation 2a. The fixed mirror 15 as the 2nd mirror arranged at the 
include angle of 45 degrees between the laser sender 14 and rotation mirror equipment 1 and another lens 
16 which hole 16a is opening at the core stood in a row, and has been arranged/and hole 15a has opened 
on axis-of-rotation 2a also at the fixed mirror 15. The laser receiving set 18 which senses the receiving 
laser flux of light line 21 through the image formation lens 17 is formed in the direction bent at axis-of- 
rotation 2a and 90 degrees to the fixed mirror 1 5. 

[0012] When, as for the optical scanner of a configuration of writing, the laser sender 14 discharges the 
laser flux of light line 20. rotation mirror equipment 1 rotates axis-of-rotation 2a as a core by the electrical 
motor 12. The discharged laser flux of light line 20 passes along the holes 15a and 16a of the fixed mirror 
15 and a lens 16, progresses to rotation mirror equipment 1 from a cylinder part 2, by the 1st mirror 7, is 
bent at 90 degrees and faces to an inquiry object from hole 8a of a lens 8 here. And although the receiving 
laser flux of light line 21 which reflected the inquiry object and has returned is taken in in equipment in the 
magnitude of a lens 8, the cross section of a flux of light line is reduced with a lens 8. And it bends at 90 
degrees by the 1st mirror 7, and after [ a cylinder part 2 ] being mostly reduced most in the center, it is 
returned to the cross section of harvesting time with a lens 16, and bends at 90 degrees by the fixed 
mirror 15. Image formation of the receiving laser flux of light line 21 which bent the fixed mirror 15 is 
carried out to the sensor of the laser receiving set 1 8 with the image formation lens 1 7. 
[0013] In this way, since the optical scanner formed the 1st mirror 7 which bends the dispatch laser flux of 
light line 20 parallel to axis-of-rotation 2a, and the receiving laser flux of light line 21 at a right angle in 
rotation mirror equipment 1, by rotating rotation mirror equipment 1 360 degrees focusing on the axis-of- 
rotation 2a, the laser flux of light line discharged from rotation mirror equipment irradiates the perimeter 
side of an inquiry object, and it can carry out the thing of it. Therefore, an optical scanner is carried so that 
the travelling direction of a car 31 like an automobile and a train and the discharged leather flux of light line 
may become a right angle, and rotate rotation mirror equipment 1, when a car is moved to the inquiry 
object wall surface of a cylindrical shape like a tunnel, and parallel, as shown in drawing 2 , the spiral 
scanning line by the laser flux of light line is formed in the field of the inquiry target body 30. By acftusting 
the travel speed of a car, this scanning line can also be made for the whole surface of an inquiry object to 
cover by this laser flux of light line 20 formed spirally. 

[0014] Furthermore, an optical scanner can send and receive the dispatch laser flux of light line 20 and the 
receiving laser flux of light line 21 from one opening by having used the fixed mirror 15, the lens 16, and 
lens 8 which the hole opened. 

[0015] further — again — the receiving laser flux of light line 21 — a lens 8 — the cross section of a flux 
of light line — a cylinder part 2 — since it is mostly reduced most in the center, while the small bearings 3 
and 4 of a path can be used and bearing resistance decreases, rotational speed of rotation mirror 
equipment 1 can be made quick. 
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[Effect of the Invention] According to the configuration of claim 1, since it prepared the mirror which bends 
a dispatch laser flux of light line parallel to axis of rotation, and a receiving laser flux of light line at a right 
angle in rotation mirror equipment, an optical scanner can rotate rotation mirror equipment 360 degrees 
focusing on the axis of rotation, and the laser flux of light line discharged from rotation mirror equipment 
irradiates the perimeter side of an inquiry object and it can carry out the thing of it. 

[0017] According tO the configuration Of claim 2, a dispatch laser flux of light lino and a receiving laser flux 

of light line can be sent and received from one opening. 

[0018] according to the configuration of claim 3 — a receiving laser flux of light line — a lens — the cross 
section of a flux of light line — a cylinder part — since it is mostly reduced most in the center, while the 
small bearing of a path can be used and bearing resistance decreases, rotational speed of rotation mirror 
equipment can be made quick. 



[Translation done.] 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view of the optical scanner concerning this invention. 
[Drawing 2] Drawing 2 is the perspective view showing an example at the time of an optical scan. 
[Description of Notations] 

1 Rotation Mirror Equipment 

2 Cylinder Part 

2a Axis of rotation 

7 1st Mirror 

8 Lens 

10 Body of Optical Scanner 

1 1 Frame 

12 Electrical Motor 

14 Laser Sender 

15 Fixed Mirror 

18 Laser Receiving Set 

20 Dispatch Laser Flux of Light Line 

21 Receiving Laser Flux of Light Line 



[Translation done.] 
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2. **** shows the word which can not be translated. 
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3.1n the" drawings, any words are not translated. 
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